Females of the shield bug Parastrachia japonensis Scott progressively provision nymph-containing nests with drupes of the host tree, Schoepfia jasminodora (Olicaceae: Rosidae: Santales). The majority of nests are 5-15 m from the host tree, a distance thought to have been a major impetus for the occurrence of provisioning in this species. However, the function of provisioning is not well understood. We carried out two field experiments to determine whether provisioning is nutritionally important and whether it affords protection against predation. Development of nymphs was significantly delayed and their survival was low in the absence of provisioning, even when nests were within the area of ground on to which the drupes fell, apparently because of the poor quality of the majority of the drupes. Selective provisioning of good-quality drupes by female P. japonensis, a semelparous species, was thus necessary for young nymphs to obtain enough food for their development. Furthermore, even without a female in attendance, having drupes in the nest significantly reduced early mortality in the presence of a predator.
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Several factors have been implicated as ultimate constraints on the evolution of postovipositional parental care: environmental stress; predation pressure; a stable, structured and predictable environment; a scarce, unstable or ephemeral food resource; disease; and immobility of young (Wilson 1971 (Wilson , 1975 Tallamy & Wood 1986) . In insects, egg guarding is a common form of parental care. Some parents may protect eggs from predators or parasitoids by simply straddling them (Edwards 1962), or by defensive displays such as wing fanning and lurching (Tallamy & Denno 1981; Nafus & Schreiner 1988; Kudo et al. 1989 ). These strategies greatly increase the survival of young.
As with other insect orders apart from the Hymenoptera and Isoptera, guarding of eggs and early-stage nymphs has been the most frequently observed parental care in the Hemiptera, and is believed to have evolved in response to intense arthropod predation pressure (Odhiambo 1959; Kudo & Nakahira 1993; FilippiTsukamoto et al. 1995a) . Parastrachia japonensis females passively guard eggs by straddling them, keeping them suspended on the end of the stylets, and finally carrying them off (Filippi-Tsukamoto et al. 1995a ). Recently, however, an advanced form of parental care, progressive provisioning, has been reported for several members of the family Cydnidae.
The first confirmed field report of progressive provisioning in a phytophagous heteropteran was that of P. japonensis (Tsukamoto & Tojo 1992) . Females of this species oviposit an egg mass containing 60-100 eggs (Tachikawa & Schaefer 1985; Tsukamoto & Tojo 1992) in individual shallow burrows under leaf litter. There they guard the eggs until they hatch about 2 weeks later. Then, they divide their time between guarding the nymphs in the nest and repeatedly provisioning the nest with fallen drupes (a simple fleshy fruit with a skin-like exocarp, a fleshy mesoderm and a stony endocarp) of the single host tree, Schoepfia jasminodora (Filippi-Tsukamoto et al. 1995a ). The oval drupes are ca. 10-20 mm long and may weigh more than three times more than the female. Females leave the nest and walk to the area under the host tree where fallen drupes are scattered on the ground. After inspecting several drupes by their odour, taste and consistency (Nomakuchi et al. 1998) , they pierce one with the stylets and drag it back to the nest. Similar provisioning behaviour has been described for at least two other species in the same family (Sehirus cinctus: Sites & McPherson 1982; Kight 1997; Adomerus triguttulus: Nakahira 1994) . Another species in this family has been reported to transport seeds, but this behaviour does not appear to be provisioning (Adrisa magna: Takeuchi & Tamura, in press). Correspondence and present address: L. Filippi, General Education, Saga Medical School, 
